RNA polymerase (rpoB) mutants selected for increased resistance to gyrase inhibitors in Salmonella typhimurium.
Some rifampicin-resistance (RifR) mutations make bacteria slightly resistant to the gyrase inhibitors novobiocin (Nov) and nalidixic acid (Nal). This suggested that it might be possible to isolate rpoB mutants using either drug for positive selection. In an initial test, we confirmed the presence of Rif-resistant isolates among clones selected for Nov resistance. These mutants are also more resistant to Nal. In a subsequent experiment, we found that mutants selected for low-level resistance to Nal include isolates harboring mutations genetically linked to the rpoB locus; of two such mutants studied, one is temperature-sensitive for growth. These two mutants, which are only marginally affected in their response to Nov, are normally sensitive to Rif and thus might be representative of a new class of rpoB alleles. The Rif-resistant and Rif-sensitive rpoB alleles that increase resistance to gyrase inhibitors have one property in common: they all suppress, to varying degrees, the defect in his operon regulation (transcriptional deattenuation) caused by a gyrase defect or inhibition by novobiocin. To further analyse the transcription-supercoiling relationships in these mutants, we examined the ability of RNA polymerase to recruit gyrase activity during transcription. This was done by two independent approaches: (i) observing transcription-induced accumulation of hyper-negatively supercoiled plasmid DNA in a topA mutant background and (ii) measuring transcription-induced plasmid DNA cleavage in the presence of oxolinic acid. Results indicate that the rpoB alleles described in this study diminish the recruitment of gyrase activity by the transcription process. This property correlates with a decrease in the rate of transcription initiation.(ABSTRACT TRUNCATED AT 250 WORDS)